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Sugar dlflblved like Salt kills them alfb, if ufed in the 
fame manner, and with that fbme dye flat, and fome 
dye round. 

Sack will kill them, but not Co fpeedily as the other 
Liquors.. If I had had time, I might have fet down 
many more Obfervations of this kind, to {hew the Sen- 
sibility of thefe, and fuch like Animalcula. 



IV. The manner of making Steel, and its Tem- 
per j with a Guefi at the way the Ancients 
ufed to Steel their Picks, for the cutting or hew- 
ing of Porphyry. Communicated by Martin 
Lifter, M. D. and S. R. S. 

IN the Philofophicai Tran&&ions,Numb. 93. /. 601 ?. 
amongtt other DefiderataV and Queries, are thefe: 
Ta endeavour to retrieve the Art of Hardning and tem- 
pering of Steel, for cutting of Porphyry , &c. We 
lc now not Which way to rough-hew Stones of that un- 
tra&able hardnels. 

Thofe famous and ftupendious Monuments of Anti<jul- 
ty, th*e /Egyptian Obelisks are of Porphyry, andmoftof 
them curioufly Carved withavaft number of Figures,oae 
way of Writing of the Ancient Egyptians :. Thefe Wit- 
nefs the Facility that Nation had of graving in Porphyry ; 
a Stone which no Tool will now touch, nor- nothing left 
affed, than Emery or Diamant Powder. 

Mr. Ray allures us, That all the Obelisks of Rome, that 
are Graven with Hieroglypoicks.are of one and the fame 
kind of Stone, viz. a M'arbleof a. mingled Colour, Red 
and White, very hard, and hath not in fo many Ages 
fuffered the leaft by the Weather. 

Some 
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Something there is certainly loft in this Age, as to 
the manner of Steeling of Tools : I mould be glad, if 
by any Conjecture of mine, I could help to extricate and 
retrieve it. 

To this Purpofe, let us firft fee what Stad it felf is, 
and how made : and then we {hall bed guefs at the ap- 
plying of it, in the making of Tools. 

As for the moderns, there is great abufe in this Ma- 
nufacture, and the Procelles now ufed by moft; Nations, 
are fraudulent, and a poifoning of Iron, by certain Mi- 
neral Salts, rather than a true making of Steel. 

The moft Ancient Account, is that which is given us 
by Ariftotle, Meteor ologicor. I. 4. c. 6. which yet is 
very obfcure and imperfect The Paffage is this,- 
Wrought Iron it felf may he cafl fo, as to be made Liquid, 
and to harden again. And they are wont to make Steel 
thus : For the Scoria of Iron fuhjides, and is purged off 
iy the Bottom. And when it hath heen often defecated 
and made clean, this is Steel. But this they do not of- 
ten, becaufe of the much waft, and for that it Lofes 
much Weight in fining. But Iron is fo much the more 
excellent, the kfi Excrement it hath. Thus far Ari- 
flotle. 

This Account is a little confuted, and not well under- 
flood : It is indeed true, That Iron is ftill better, the more 
it is purged. So in our Furnaces in England ; thofe Bars 
which are wrought out of a Loop, taken up out of the 
Finnery Harth, orfecond Forage, are much better Iron 
than thole which are made in the Bloomary or firft 
Harth, becaufe thofe are.more purged of the Drofs, and 
accordingly give double Price. 

Alfo, it is as true, that even wrought Iron may be 
melted as oft as you pleafe. 

Again, Iron, as oft as it is melted and purged, loofeth 
much of its Weight. But after all,Iron of it felf, how oft 
foever it is purged and refined, it will never become 

Stscl : 
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Steel j yet of this fo purged, the befl Steel doubtfefs 
may be made. 

And this is the moll favourable Confirudiion that I 
can make of this PafTage of Ar'tftotle. 

In the next place, we mail give you the beft account 
how true Steel is made at this Day, waving all fraudu- 
lent proceffes. The manner is this, faithfully defcrihed 
by Agr kola (de re 'Metallic a ^ lih.y?) And to confirm 
to you the Antiquity of it ; this way of making S<ee! 
is by Kireher (aid to be now in ufe in the Ifknd of Ilva, 
a place famous from all Ages, even from the times of 
the Romans, for that Metai alone, down to our Days. 

* Make choice of Iron which is apt to melt, and yet 

* hard, and yet which may eafily be wrought with the 
4 Hammer.* For although Iron, which is made of Vitri- 

* olick Ore, may melt, yet it is foft, or fragil, or eager. 
« Let a Parcel of fiich Iron be heated red hot, and let 

* it.be cut into fatal! Pieces, and then be mixt with, that 

* fort of Stone which eafily melts ; then let in the Smiths 
4 Forge or Harth, a Crucible,or Dilh of Crucible Metal, 
' a Foot and a half' broad,and a Foot deep; fill the Difli 
4 with good Charcoal.and compafs the Difh about with 
4 locfe Stones,which may keep, in the. Mixture of Stone, 
'- and Pieces of Iron put thereon. 

4 As (oon as the Coal is throughly kindled, and the 
i Dilh is red hot, give the Blaft, and let the Workman 
( put on, by little and little, all the Mixture of Iron and 
« Stone he purpofes. 

4 When it is melted, let him thruft into the middle of 
4 it 3 or 4, or more Pieces of Iron, and boil them there- 
4 in 5 or fix Hours, with a fharp Fire; and putting in 
4 his Rod, ftir often the melted Iron, that the Pieces of 
4 Iron may imbibe the fmallerParticlesof the melted Iron, 
4 which Particles confume and thin the more grols Parti- 
4 cles of the Iron Pisces ; and are, as it were, a Ferment; 
4 to them, and make them tender, 

'Let 
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1 Let the Workman now take one of the Pieces out of 
' the Fire, and put it under the great Hammer to be 
'* drawn oat into Bars, and wrought, and then hot as it is, 
' forthwith plunge it into cold Water. 

'Thus Tempered, let him again Work it upon the 
' Annl snd break it; and. looking upon the Fragments, 
' It .■:• him confider whether it look like Iron in any part 
'of it, or be wholly condenfed, and turned into Steel. 

' Then let the Pieces be all wrought into Bars,* which 
{ done, give a frefh Biaft to the Mixture, adding a little 
' frefh Matter to it, in the room of that which had been 
1 drunk up by the Pieces of Iron • which will refre/h and 
' strengthen the remaindered make yet purer,the Pieces 
' of Iron again put into the Dim : every which Piece, Jet 
' him as foon as it is red hot, beat into a Bar upon the An- 
' vil, and cail it hot as it is into cold Water. And thus I- 
' ronismade into Steel,,- which is ranch harder and whiter 
' than Iron. 

Being now certain what Steel is, and how it is to be 
diftinguiiht and differs from Iron. In the iaft place, we 
will confider, if yet any thing can be found in tho An- 
cients, which may hint to us any defect in our Tools, 
and how that may be remedied. 

There is but one place that I know of to this purpofe, 
which may give us any fight in our Enquiry ; and that 
is in Pliny, (Jib. 34. c. 14.) where fpeaking of Iron, he 
fays, Fornacurn maxima differentia elf .- in iis equidem 
Nucleus ferri excoquitur ad indurandum aliter, alioque 
modo ad denfandas incudes mallear umve roftra. 

From this Pailage it mould Teem , that the Ancients 
had one way to make Steel, and another way to harden 
or temper their Tools, particularly fuch as Picks and 
Anvils.. 

Alfo it is plain, That Nucleus Ferri was melted down 
in both. 

Again 
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Again, the difference was in the Furnaces," that is, in 
the manner of ordering of the Iron to be made into 
Steel, or for the Superlative hardning of the Heads and 
Bitts of Tools, and not in the Matter of which they 
were made; for both was done. by exceeding them in 
molten Iros. 

I fuppofe none will doubt, but by Nucleus Ferri, muft 
be meant well purged Iron ; the fame which Arifiotle 
calls e% yzcr/jiiv^ ffih^ •■ For why elfe mould he tell 
us that Wrought Iron it (elf may be made Liquid, fb as 
to harden again; that is, according to our Phrafe, caft 
again into 'Spw-metal, if it was not to explain to us the 
"manner of making of Steel ; which yet plainly is his de- 
sign. It remains then, that we fhew the different man- 
ner or ufe of this Liquid Iron; and we have no other 
light in this matter,* but what two different Phrafes af- 
ford us, viz. ad indurandam Atiem, and that of ad den- 
fandos incudes malkorumye rofira. 

The firft difference then, in my Opinion, is to be un- 
derstood, of making Steel Bairlic; which they did pro- 
bably after the Precept above delivered ; that is, not 
only boil the Iron in its own Sow metal, or Liquid Iron, 
but hammer it alfo, and after quench it in cold Wa- 
ter. 

And this Opinion thole other Words of Pliny in the 
next Chapter favour, Ferum accenfum igni> nifi Juretur 
iftilus, corrumpitur : And again, aquarum fitmma diffe- 
rentia eft, cut fubinde amdens immergitur. And this way 
was Fufficient for Sword-Blades, and Knives, Razours, 
&c. 

The other difference is in the Steeling their Tools : 
that is, they boiled their Ttfols in Sow- metal, to Fucli a 
degree of KardneCs or Temper, as was requifite, and 
did not afterwards hammer them. And'this feems to 
be implied in the Phrafe Denfare, for indeed, altho' 
it generally be faid, that Iron is purged and refined for 

Xx the 
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the making of Steel, yet according to the iaft and tru- 
eft Procels, the matter is plainly otherwife; for Iron 
this way made into Steel, becomes a kind of Eteflrtem, 
and is filled with an exceeding brittle and hard Body of 
its own Nature ; Iron being ipungy and not clofe; for 
which purpofe the refore, the Word" denfare is by Pliny 
aptly and elegantly ufed. And this way was ufed when 
the flrongeft temper and hardnefs was required ,• as to 
Picks and Anvils. 

There might be divers reafons given for this, iaft 
ulage ; as ffrlt, that there is fair greater eafe in work- 
ing Iron, than Steel into any Figure, that being far foft- 
er and more du&ible and loofe. 

Again, it is certain, and the Ancients in the paflage 
Jaft quoted do teftifie as much, that Iron by ignition is 
fpoilt or corrupted, fo that the oftner it is purged, tho' 
it were Steel it would the more relent. Whence know* 
ing well, that in making their Tools out of Steel, they 
could not but confiderably loofe it and abate of their temp- 
er -, they therefore firft fhaped them, and then gave them 
a-ftrong Body of, Steel and Temper together, and fo 
had nothing elfe to do but to finifh them on the Grind- 
ftone and Hone , to let the point or edge. 



V, The Descriptions of certain Shells found in 
the Eaft Indies, Communicated by Mr. Witzen 
to Dr. Lifter, and by him to the Publijher » 
with fome Remarks of his own. 

S 1 R, 

I Here fent you inclofed an Account of certain Shells 
and their Figures, which I received from Mr. Witzen % 
formerly Ambafladour here from the States of Holland^ 

and 



